Absorbance changes of C-550 and cytochrome b559, and fluorescence-yield changes were measured during irradiation of chloroplasts at -196°. The photoreduction of C-550 proceeded more rapidly than the photooxidation of cytochrome b559, and the fluorescence-yield change had similar kinetics to the cytochrome b559 change.
The fluorescence yield of chloroplasts exposed to a 16-/Asec flash at -196°did not increase during the flash, but increased in the dark after the flash. Both of these experiments indicate that the fluorescence yield follows the dark reduction of the primary electron donor of Photosystem II, not the photoreduction of the acceptor. This explanation would also account for the recent results of Mauzerall [Proc. Nat. Acad. Sci. USA (1972) 69, showing that the fluorescence yield of chloroplasts at room temperature requires about 20 jAsec to reach a maximum after a very brief flash.
Fluorescence-yield changes of chlorophyll in green plants were related to the photochemical and biochemical processes of photosynthesis by Duysens and Sweers (1) . They proposed that the primary electron acceptor of photosystem II (PSH1), denoted Q by them, quenched chlorophyll fluorescence in its oxidized state, but not in its reduced state. Thus, the primary photochemical reduction of Q by PSII resulted in an increase of fluorescence yield, while the dark oxidation of QH by subsequent electron-transfer components reinstated the quenching. The association of fluorescence yield with the primary electron acceptor of PSII has made fluorescence a useful and important tool for the study of primary photochemical mechanisms of photosynthesis. Recently, however, this primary nature of fluorescence-yield changes has been brought into question (2 the photoreduction of C-550, and the light-induced fluorescence-yield increase has been followed in chloroplasts at low temperature (5). The results of this latter work, some of which will be presented here, support the view that fluorescence yield is determined by dark reactions of electron transport that follow the primary charge separation, as well as by the redox state of the primary electron acceptor.
Mauzerall (2) 
I(t)-O(t) = F(t)/I(t).
The energy in a flash was several times greater than that needed to saturate photosynthesis.
RESULTS AND DISCUSSION
The time course of the absorbance increase at 543 nm (due to the photoreduction of C-550), the bleaching at 556 nm (due to the photooxidation of cytochrome b559), and the fluorescence at 692 nm during continuous irradiation with 630-nm actinic light are shown in Fig. 1 . Semilogarithmic plots of these data are shown in Fig. 2 quenched to the Fo level during the 16-lsec duration of the flash, but the fluorescence yield returned to a high level during the 1-sec dark period between flashes. This photochemical quenching process, which was noted previously in measurements at room temperaturet, is currently under investigation in Prof. Duysens' laboratory.) It is clear from the time-course measurements of fluorescence yield and the electron-transport reactions during continuous irradiation at -196°that fluorescence yield does not indicate the primary electron-transfer reaction, but rather a subsequent dark reaction, probably the reduction of P+680. The time course for the increase of fluorescence yield after a brief flash at room temperature (2) fluorescence yield will appear to be determined solely by the primary electron acceptor. The influence of P68o, however, can be observed at low temperatures, or in measurements at room temperature at very high time resolution. The absorbance change of C-550 appears to be a more direct indicator of the primary electron acceptor of PSII than is fluorescence yield. 
